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charge injecting properties which is a derivative ol stilbene rtS!T ^'"^ material Capable of enhanci "9 

troluminescence device having a lowere7apJied voS J^T* IT «*<•**'■'*■"•> an organic elec 
service life which contains JLJ^SZ ch Si^S SeriT 8 ' 0 " effiCienCy ^ 3 O^ 9 ** 
BACKGROUND ART 

sistor, organic sensor and the like be c^e 2 ^13!^^^ ^ °^" fc EL d6ViCe " >' ° rganiC ,ran " 
charge generating layer to a charge transporting la^L^oZTT 9 ^1 h ° m a " eleCtrode or 

jecting electric charge include a device comprising foositive hS^° ^"^v.ce capable of stably and efficiently in- 
which layer is interposed between a ^fiS^SS^S^" 0 haV ' n9 Carb ° n b ' aCk dispereed therein 
Application Laid-Open No. 1 2848/1 Z) ZaTeZetZ^Tu ^ ° " 9 SUbStrat6 (r6fert ° Japanese Patent 
divisional charge transporting layens whos hIJ^TS^S I 9 ° Pr ° PertieS Which com P rises «wo 

layer having a distyryl compound dispeTsedfherein (rJerto T^ IT T^ 1 " 9 * C ° mp ° Sed 0f 9 0°*™' 
However, the above-mentLed devS ^t^^T^^^ 15 ^ 1 )' 
new layer to the device completed ,n production because of the necessity of adding a 

Syin^ 

to Japanese Patent Application Laid Open No 29569^ gas ^Tvert^TT 9 ^ amine < refer 

satisfy an electric power conversion efficiency and Hah .^L 7 ^ above - disclo ^d device does not fully 
of being driven by a lower voltage " ^r^IIh-^T 8 lenCy - ThUe,there " reauireda " EL device capable 
the device. 9 0rder '° e " hanCe the power aversion efficiency and light-emitting efficiency of 

S^inT ^S^^ ""<T a Remitting layer by mixing a 

derivative being an elect J ^r^^^^^T^^ f'^. fitting materia, wrth an oxadiazole 
However, the aforesaid technology reSeTto he incomor^ , "1 Appl,cation Laid-Open No.250292/1 990). 

comprising a styrylamine to impaSeleSon InSn ^ pTeS .olT, ° X ,a2 , 0 '! deriVat ' Ve int0 3 li9ht emittin 9 
of a charge injection auxi.iary material hat k£2L ZT^nanl^ ^ M SUCh funCtion 

ylamine to a light emitting layer to an e.ectron Zsporting Tayef ' ' ' " ^ 3 S ' i9ht am ° Unt ° f a *^ 

compl ^s^ ^ in Whfch ^^cxyguinonne aluminum 

Laid-open No.264692/1 988) and a "organ cX lttil ^ h -^ W (refer t0 JapaneSe Patent Application 
host is doped with a qu i na Jdone base? Pigment !re e to 5SI^ 8 ^?7 qUh ^ a ' UminUm COmp,e * as the 
Nevertheless, theabove -mentioned ^^^^^^^^^n^ 

DISCLOSU RE OF THE INVFNTinN 

amount thereof in a functional layer ^S^S^S^^^^^ * ad * 8 3 S " 9ht 
found by the present inventors that a derivative of ^Zl T„ , ? 9 e ° tr ° n deV,Ce As a result ' » has b een 
donating property is usefu, as a Sarge^^^^ each ha ™9 e.ectron 

containing the aforesaid charge injection auxilian/ ma Zl TnH h!i 9an '° electrolu ™nescence device 

than that in said charge injecL auxi^ layer higher 

= n service life. The present invention has been ^SS^^ZtSS^ S 

Ewhtr;;^ 

positive-hole injection from an external laver bl in™ I f ' rans P ort ' n 9 or 9an,c host substance is subjected to 
derivative of stiibene, distyryTaJfen" or X5*5^ * fUnCti ° na ' Whfch ma,eria ' iS a 

[0008, 1 " add ^n,thepre S entinven,ionprovidesanorganice,ectro l uminescencedevicewhichcomprisestheabove- 



2 



EP 0 610 514 B1 



10 



20 



25 



30 



35 



40 



45 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0 009] Fig. 1 is a schematic .Lustration shewing the energy .eve. in ^uSonTevS 
CSt.cn Shewing the energy level in an injection auxH.ary 

tmp MOST PREFERF cn PMRODIMENT TO PARRY Q« TT THE INVENTION 

,0.0, The charge injection au,,, ? mate,. ^IS^^^SS; 
enhancing the charge injecting properties at the ^ e, ^f d ^ a ^ hole transporting organic host 
in the case where posrtive holes are injected from an externa ayer ,m p ^ ^ % or |egs 

substance. The amount of the charge 

by weight, preferably 0.05 to 9% by wei 9 htba ^°"* e *f jJSSIKd from a charge transporting material, namely 
room Accordingly, a charge inject,on auxiliary material » Art ngu^ne nro » £L device> a semicon . 

L charge transporting materia, in a photosensitive body, a ight " ° ch 9 arge in]ecting properties by 

Sie^ 

as the principal component. einn ifies a laver which preserves the function of transporting or injecting 

P °oSe ^^^x::^^^. — 9 ,ayer ' ,igM emmin9 ,ayer 

0014 Fig. 1 is a schematic illustration showing ^^^^^ erg , leV el barrier due to the difference 
positive holes are injected from the energy level 9V mate - al havjng an 

between the energy levels 12 and 14 must be ^ ^ n ec ted at the energy level 13, and the 

energy level 13 is added in the funct iona layer po ^oles ^JJ^JJ^ thereof within the lev ei 13, since a 
movement of positive holes to the level 12 ta^s precedence ove th ^ charge 

[ 8 a compound in which at least two aromaUc rings , are nde by way -J^J^ group 
and any of the aforementioned aromatic nngs and * arom atic rings are bonded to one arylene group 

contained. . on oi^rtran donallna qrou pin its molecular skeleton, the electron 

ylarylene derivative, and (V) to (VI.) indicate a tris(styrylarylene) derivative. 



Ar i_C = C- D' < I > 

1 1 , 
R 1 R 4 



3 



i 



50 



55 



BP 0 610 514 B1 



D*-C = C-D' . . . 
R> R« 
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n?Sn A ^ r up or » bithienyi group - R1 «° * « — - 

and R« may each be same or d2nt refpectivl DUc na "* ^ ° f 8 bith ' enyl 9r0Up ' R ' and R2 ' a " d R* 
which is substituted with an electron donaUn^ a cue a thL ^ ^ 9r ° UP haVin9 6 l ° 20 cart > on at °™ 

group having 1 0 to 30 carbon atoms D ° and D3 may be sTm ^ orSrenf 225? " a 4 C0ndensed 
stituted or substituted with an a.kyl group having UolO^nlZl^'T " may each be unsub - 

an aryloxy group having 6 to 10 carbon atoms In a^lalM Z , ' 9 ™ P haVing 1 t0 10 carbon aloms . 

a hydrocarbon radicai having 1 ,o 20 carbon atoms * 9 P 9 ? '° 1 ° Car "° n a, ° mS ° r an amino 9™P with 

D'-C = c-Ar*-C = C-D* 

R 5 R ' t ^ e ' ' * <ni) 

D«-C = C-Ar'-C = C-Ar< 

R 9 R"> R'lRM * * * CIV > 

IS?"*? ^S^^a^^SKT at ° m V thieny ' ene 9r0UP » 3 
hydrogen atom, an aryl group having 6 to g^carSon etam « ! h * T P " 8 b ' th ' enyl 9r ° Up ' R5 t0 R12 are each a 
R« may each be same o'r JLJ^S^^^^ 9 ^ " 8 f^' 9rou P' R5 t0 * *° to 
is substituted with an electron donating group a thienvT aroun T» w£* 3 ? UP * a ™ g 6 * 20 Carb0n atoms which 
having 1 0 to 30 carbon atoms, D 4 and D 5 may be same or Sren. »n ? X TJ^ " a .? 0ndensed ***** 9roup 
stituted or substituted with an a.kyl group halo 1 to 10 LTn l 1° 8 " d R ,0 R12 ma * each be "nsub- 

an ary.oxy group having 6 to 10 carSZtoms l„ a*i££l h„ ' 9r ° UP h8Ving 1 t0 10 Carbon at ° ms - 

a hydrocarbon radical having 1 to 20 carbon atomf ' 9 '° ™ ^ 8t ° mS ° r an amino 9™P wit " 

D'-C = C-Ar' - C = C - D 8 

R ,, R'»C-R"R"R<« . . . (v) 

C - R ' * 
I 

D» 



D'«-C = C-Ar» -C-C-D" 
III || 

R»»R"C-R»i R «» R ,. . . . (yi) 

C-R» 
A r ■ 
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1 2 _ C = C - A r » - C = C - A r ■ 

R25R J »C-R J 'R i 'R , ° ' * ' (VII) 



C - R 
A r 1 0 



wherein Ar* to A, are each a trivalent aromatic ring <"*^£»£% J^bT^ « S25 S 
group having 6 to 20 carbon atoms, a thienyl group or . a thienyl group or a bithieny. group, tf* 

to R30 are each a hydrogen atom an aryl group having 6 to 20 ca Aon^oms. y s ^ P having 
to R«; R 19 to R"; and R 2S to R3° may be each same or d, fferent, , " or a 

6 to 20 carbon atoms which is substituted with an ^«^J£% ma'y bTsame or different, and Ar* to 
condensed polycylic group having 10 to 30 carbon atoms D tc D D and L m y ^ 
A no and R« to R3» may be each """•-^J^S^ £ caZ adorns, an ary.al.cy. group having 

^r=s i 0 ^ 

group, xylyl group and monovalent group ' ~ m P™ n f. S ^^J rejn „ exemp ,j f , e d preferably by a phenylene group, * 
STSSSLt aromatic ring radica. having 6 to 24 carbon atoms is exempted preferably by the following 



groups: 
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[0023, Examples o, the ary.oxy group having 6 to 20 carbon .atoms - ^^^ f ^^J^ 
Phenyloxy group, biphenyloxy group, naphthyloxy W^5S55Jw 
group; examples of the alkyl group having 1 to 1 0 carbon atoms P- » « atQms . Me a 
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be exempt by the w££Z^^^*"^ M ^'^^™™ 



• ' ' ~ - »— f ° "yuiotaroon raaicai naving 

be exemplify by the group represented by the general formula 

X < 



" N v • • ♦ (VIII) 



be bonded to each other to form a saturated uZuZZ^l 1 Z *T ™ y S3me ° r different and 
having 1 to 10 carbon atoms, a subsZed a Z ^^^T^Z^^^'^^^^*™ 
having 6 to 10 carbon atoms or a substitu^ group 

methoxy group, ethoxy group, isop SSS^CJ^u^JS 1 ^*^ W- 
a hydrocarbon radical such as dimethvlamino ™ 9 P P entv,ox y 9™p, and an amino group having 

\Q>-CH, \Q-OCH, 
^ /O-C.H, /O-CH, 

X>c,h, \Q> 
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C H 

N 




-0-0- N 



•c H 3 



-0-OCH 



' ' o 
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©HP> 
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[0026, Specmcexamp.esofthecompoundrepresen.edbyanyofthegeneralfo.nul, 



lae (I) to (VI I) include the following: 
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C = CH -Q>-N 
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0-ch = chhQ-n^-och, 
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CHj 
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CH = CH -<Q 




C H 



N' 
I 

C2H5 
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©- c « = ch -Q- £-Q- CH-C^ 
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„ = CH-0-N^D-CH = CH-C}> 
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<ry- <Q>- CH=CH-<0>-CH = CH -^Q^P 



C,Hs 



N' 

i 



Hi 



Q^^ch^ch-^HO>-ch»ch^Q— p 



<Lh 5 



30 



■©-* H = C H^-Q-C H = C H-OgO 



©-* -©-C H = C H^Q-C H = C H-O-V-O 
P ^ 



40 



C H 



<P^N-<0^CH = CH 




C H = C H-Q>-N -<Q> 



H 
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CH = 

P P 



Hj 
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CH -C^N-C^CH = CH 



H, 




ch=ch -<D 




^ch s chX ch = ch ^ n 
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CH=CH -§-^ 



CH -CH-©-Jf-0 
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0^ch = chA ch = ch ^_^ 



C»H 5 
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C 2 H 
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N-<P>-CH = CH 



CH 




N 
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CH 



CH = CH 




CH = CH-0-N-§ 



O— 0-CH=CH 
I 

C2H5 




H = CH-0 O 



'N' 
I 

C 2 Hs 



.0^-CB-CH^-CH-CH-^OCH. 



CH 
CHtO 



<°30hC H - C H-Q-O-C H = C H lOC 0 > 



CHiQ 



N ^CH = CH^OHQ-CH = CH-0-^ 
C H i 
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0-O-CH = CH^-CH = CH^Q- 



OCH 3 
O C H j 



HjC 
H,C 



:N 



-@-C H = C HH0-c H - C H-Q> 

o 



l"0-f = CH 

6 6 




N 




•TO-?-™ 

P P ' <D>CH=CH^- N 



O-C H = c H-O-c H = C H-0-j;, 
CH=CH' 



P ^ ch=ch -0->2-0 

p 



55 
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c 
c 



ch = chO-n< cHi 

N<>CH=CH-Q CH , 



CH 



<Q> O- CH = CH "0^ \3^" CH 





CH = CH-§"N-§-OCH 



•CH = CH 
<0-CH = CH 

<Q>-N-<P>-C H = C H-0^0" C H = ° H "CH 
©-CH = CH 



Q ^ 

O^CH = CHhQ> 
Q> ( S T A ) . 



0-CH = C 
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H ' C -0-CH~CH-<P>-CH: 



H, C 




C H=CH-0-CH = CH 
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CH =CH HQ 
(S T P y ) 





CH = CH CH = CH -<g> 

(STSTPy) 



CH=CH -Q)- CH, 
(MeSTPy) 




CH-CH^Q-Q 




C H = C H 
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CH 



= ch-XQ 




OCjHs 



OCjHj 
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C H = C H 



OCiHs 



so 




CH = CH 
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CH = CH 
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CH = CH — <Q> 
( S T P e ) 
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CH = CH 
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XL r e ria ,s rented by any of the 

which has a remarkable charge injection asTstant tZZ ? * "* ° f ** ^ f0rmu,ae ("0 «"d (.V), 

U bJ '-^^ -en applied to an organic EL device 

charge injection auxiliary material in fhe omanic EL devi3l^ ? ■ 9 f ° r descri °i"9 the principle of the 

[0029] Positive ho.es among the c^g^Z^TnSZTZ T T^* ^ ^ ca,h °<^ 

the charge injection auxiliary material, since rt" eShan theS *T ^ * Va ' enCe eleCt ™ level of 
Then, the positive holes try to move towards the cXd a th Zn ■ * e f Va,ence ,evel ° f *»e light emitting .ayer. 
but are injected at the valence levei of the ^J^^S^^J^ ?! T "»«•» 
mject.on auxilia.y material. The positive holes when nrZ „ . . , 9 lntermole cular distance in the charge 
valence level and recombine with the electrons moLo Z th I ^ °' the "' 9nt emittin 9 ™™ at the 
[0030] It is understood from the descn^S ^th?,h c °"<*"*,on level injected from the cathode, 
vention makes it easy to ^ aCC ° rd ' n9 ,0 the present in " 

energy of the light emitting layer 9 ' emttm ' ayer USua,| y al ^.energy lowerthan the ionization 

the charge injection auxiliary layer 9 ° h haS rej °' ned ln the "9 ht byer is transferred to 

ps Mrs: ht^rs a h ™ srsrsKr - in a s,ight ~ — 9 - - 

materia, according to the present invention^ someEs ZbTed or more US ' n9 
r=ri~~ 

Mowing -c^a^ — injection auxiliary materia,, the 
(1) Anode/positive-hole injecting layer/light emitting layer/cathode 
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(2) A node, P ositive-ho.e injecting layetfight emitting .ayer/e^on injecting layer/cathode 

3 Anode/light emitting layer/e.ectron injecting ^^ ^6* 

4 Lde/organic semiconductor ^^^X^m^ iayer/cathode 

t0 03 6] Theobject.edevicecanbeobta^ 

Son in the'above-mentioned light ^JE^SSE^^ na s a moiec.iar structure simi.ar to 
[0037] in the aforestated device structure ^ n C ^. 9 n e t ' n f St emitting layer), as the case may b e, out the stm.la 
hat in the light emitting layer (the host suhstance ™ occupies 81 % or more b y weight of the hght 

molecular structure does not cause any problem. The host mate r a oc P ^ ^ emlttmg 

Tm'C-teria,, and the charge '^ 

material, preferably in the range of 0.5 to 5 k by W jas fte „ nt emMing mate r.al. 

ionization energy o, the charge uyedon. ^RjSSSiSn the ionization energy between the light emitt.ng 
[0038] Moreover, it is particularly preferable tha the amere 

material and the charge injection auxiliary material be no ' ^ jnventjon functions a s a fluorescent dopant 

S£q The charge injection auxiliary ^^t?t^^ri «io^ is meant a substance which emits 
n addition to the charge injection assist ant effect By *e tern^ ^ Qf ^ host mat , 

light in response to the recombining of P™*"*™**™* e * Ct ™f ce wnicn comprises the above-mentioned charge 
[00401 The present invention also provides an " gBp m0 re than the energy gap of said charge 

njJon auxiliary material andtheKght — 

injection auxiliary material. It is preferab e .n «*B^L«J « ^ organjc E| _ d 1S 

materia, be less than the energy gap JJ^jSffiS of positive ho.es and electrons in the light emitting 

™o^^^ 

Se o gan^c eiectmn device, in the case where ^.^JJ^SS Tove-mentioned structures (1), (2) and 
,ayer points out a positive-hole injecting layer or a iayer or a light emrtting iayer in the structure 
(6); a light emitting layer in the structure (3), a ^ a ^™V or a lig J emittin g layer in the structure (5) 
4 • and an organic semiconductor layer, an electron barrier la yer or a j emjtt|ng |ayer 

0042] The Hght emitting layer in the aforest ate £^ *!^^" « anode or positive hole injecting layer 
possesses an injecting function (it is Sing ayer at the time of voltage being applied); atrane- 

p/TthC™ 



[0043] 

40 by the general formula (IX) 
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Y J 

V C = CH-Ar-CH = C • ' ' < IX > 

serein V^o Vindicate each a hydrogen atom, an a,M gro^ 

T o 6 calon atoms, an aralky. group ^'"^^^^^ « ^'^To 

to 18 carbon atoms, a substituted or unsubstitut^ J^clohe^igro P ^ gubstjtuent „ an alky , gr0 up 

having 6 to 1 8 carbon atoms, or an alkoxyl group having ^£Bowbon«o ? t<> fl cart)on 

having 1 to 6 carbon atoms, an alkoxyl group ^J^^ZS^cJSn atoms, an acy.oxy group having 1 

^ a rr=sS 
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uents may be used solely or in Dlural- Y1 tr> v4 ^ u 

Y3 and Y< may combjn / wfth "J . Y „^7 e ^^^^.ft»n one another, and Y 1 and Y* and 
membered ring or a substituted or unsubstituteZSeS sfx n emhT * MM ° f unsubst *^° saturated five- 
tuted arylene group having 6 to 20 carbon aJS^^^^T^T M indica,es a substitu ^ or unsubsti- 

general formula (X): 



45 



50 



A-Q-B 

(X) 



A'-C = C-A'-Q-A--C = c- A , ' ' " <XI) 



heterocyclic group, an alkyl group having i t 0 10 carbon !? a *°" at ° mS ' a Cyclohexvl 9 ro "P- a monovalent aromS" 
alkoxy, group having 1 to lo'caL a 2i V a d^Tbe VeTY, "** 7 to 20 Carbon at ~ - 

substnuent therein is an alkyl group, an aryloxvarouo fln TZ ^ *° " differ6nt from each other the mono- 

each substituent of Y 5 may combine with S,2 satura Z SS °I ' W 9r0UP Wlth ° r Without a 8ub ^ent; 
nng and similar* each substituent of Y e may comWne wTh A to IZTl? 1 f ^-membered ring or six-membered 

«~SK «^et=^ — -king a conation. The 

jugate due to an unpaired electron or a ione -.^^^SSS Q SoT d ° Ub ' e b ° nd " 3 ^ 



55 
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-CHr. -CHaCH* 
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-CH-CHj - 
I 

CHs 



CHa-C-CH, . -CH.CH^H,-, 



__ 0 _, -0-CO-0-, -OCH*CHaO- . 
-CO-CO-. -O^C^O-. -COCH.CO-. 



CHs 



- C O (C H »)aC O 




(Hi- 

-o-®-o- 




oX_Loj 




mo451 The diva.ent group breaking the conjugation I. thus used l in order ^^i^C^e^ 
SSunXSS A or B sLvn in represented by genera, 

EL device of the present invention and the EL e m m» °D ^ ^ ^ |r other words said 

formula (X) is used as the organic EL dev.ce o, th J ing the compound represented by genera, 

Svalent group is used so that the wavelength of the light JJJW^ Combining with a divalent group to break 

S Se compo-ds satisfy the following structural formula. 
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^ 0 — M t *-J 




n 
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40 



J""""™ ™9n..»m or calcium, o, an aanh m,i such , s 

S, ^-; u rSe^ - ude , s(8 . quinolinol)aluminum 

tns(5-methyl-8- q uinolinol) a iuminum, 8-qu^2l2m ^£tT^^ Un * Um oxid ^ tri8(8-quinolino.3di2m 

[0052] The above-mentioned light emittinq laver can hi nrZ V droxvc 1 ulno ""o')aluminum. ' 

a known method such as the vapor deposi ion Sod th ST J V f0rTTlin9 ,he above com P ou ^ into thin film by 
and particularly, a molecular accumulated 2 CXIl A 1? P meth ° d ' the CaSting me,h ° d "the ^ meld 

IUU54J The film thickness of the light emittinq laver thn* form J V the s P' n - c °ating method or the like 



50 



CH, 



f i-Pr : iao-propyl group) 
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C H 



CHi CH, 



== C H -rQt^L _ „ _ C -<D 



CH 
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-Bu 

( t - B u : tert-butyl group) 
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OCH, 



CH 3 



f5 



h,c<)och, /-\ 



CO OCH j 




20 



25 



CH 3 



t-Bu 0- 



CH,0 t-Bu OU^^O^* 1 * 



^C=CH-<^))-CH=c/ 



30 



35 



CHjO 
CH 3 0 




CH- C C^" 0CHJ 

Ny>- 0CHj 



CH=C 
CHj 
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n W /C=CH 




CH=C<€K 
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CK=CH 




OHQ 



C=CH-<S>-0-<5>-CH=C 



CH 



OCHj 
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s^Tto^^^ 
? Tr noVsp U „^ 

[0057J On the other hand as ZT^tooZ a mltLl Z 2J T * ° 2 ° deP6ndin9 Up ° n the ma,erial - 
all having a small work function not moTe than 4 eV is nSl" elec ' roconductin 9 c °« or a mixture thereof, 
of such electrode materials are nlltZ*^ materiaL ^ eXampleS 

AI0 2 , indium, and rare earth metals The cathode I t 'T * magnesium ' ,,thlum - a magnesium-silver alloy, Al/ 
vapor deposi ion or sputtering TTe resisfance of the sh 1 ,»I ? I 0 ™'" 9 the e ' eC,r ° de material int ° thin film b V 
Q/Q The film thickness is S5L ?i2rr ^^ W ^ ta ^ h « 
present invention, it is preferable** either anode o^caThl J^' ? ^ 5 ° '° 2 °° the EL device of the 

transmitted and obtained with a " because light emission is 

LTelab,;!^ "« quired for the present device, but 

used ones as the electric chargesSs^ and USed from ,he conventionally 

lication Nos. 555/1970 and 10983/1976 anri further £ . « 89 and 3,542,544, and in Japanese Patent Pub- 
17105/1980, 4148/1981 ; 0 8667 ,980 5 6^ Laid -° Pen ^ ™ 24 »™> 

natives (described in the specifications ^SiZ^ftS^A I?" " Z^™ d6 " 

3, 615,404, and in ^P^^ - ^ Patent No.' 

Patent Application Laid-Open Nos. 53435/1 979 1 1 0536/1 979 «nd 1 1 ooV K /i 1™ f f 2 ' a " d ' Urther Ja P ane se 
in the specification of US Patent Nos. 8 ^ 

4,012,376, and in Japanese Patent Publication Nos. IS^A^rnhn^^i^^ ^ ?5M ' 
Application Laid-Open Nos. 144250/1980, 119132/1981 and 22437/! w 1Z r ' J ^ Ja P anese Pate "» 

amino-substftuted chalcone derivatives (deserved in tnl SSS2u8^1^% P ^ N0 - 1,11W18> 
rivatives (described in the specification of US Patent No 3 S lo 3 etc !n ~ 21 ' !' " etC °' 0X320,6 ^ 
Japanese Patent Application Laid-Open No 46234/198°' eicT^S " tyry,an,hra ^ ene denvahves (described in 
Application Laid-Open No 110837/1979 etcTh^nLT ^' UOre " 0ne de " vatIV *s (described in Japanese Patent 
3,717,462, and in Japanese Paten ^ d ^° ne *" va,,ves (Ascribed in the specification of US Patent No. 
85495/1980, llSSffiX ^^S^V^SX h 69 - 4 ^ 979 ' 52 ° 63/ 198 °' 52064/193 °. 46760/1980, 
Laid-open Nos. 210363/1986 22845?S h JapaneSe Patent 

30255/1987. 93445/1985, 944^5^^^?^^^^ ^652/1987, 

SioSL^ de r tiVSS (deSCribed the S P eci « cati - ^ Patent No. 

144250/1980.119132/1981 295558/1986 Q^sSSi ?;^^ W8, 149634/1979 - 64299/1979, 79450/1980, 
amine compounds are used. 295558/1 986 ' 98353/1 986 and 295695/1 988), and most preferabty, said aromatic tertiary 

[0063] Typical examples of the aforesaid porphyrin compounds are porphin; 1.10,15,20-,e«rapheny,-21H,23H-por- 
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phin copper (II); 1 ,10,15,20-tetraphenyl-21 H,23H-porphin zinc (II); 5,10,15,20-tetrakis(pentafluorophenyl)-21H,23H- 
porphin; sil iconphthalocyanine oxide, aluminum phthalocyanine chloride; phthalocyanine (nonmetal); dilithium phthaio- 
cyanine; copper tetramethylphthalocyanine; copper phthalocyanine; chrome phthalocyanine; zinc phthalocyanine; lead 
phthalocyanine; titanium phthalocyanine oxide; magnesium phthalocyanine; and copper octamethyiphthalocyanine. 
[0064] Typical examples of the aforesaid aromatic tertiary amine compounds or styrylamine compounds are N.N.N 1 , 
N'-tetraphenyl^/T-diaminophenyl; N.N'-diphenyl-N,N , -di(3-methylphenyl)-4,4 , -diaminobiphenyl; 2,2-bis(4-di-p- 
tolylaminophenyl)propane; 1 ,1 -bis(4-di-p-tolytaminophenyl)cyclohexane; N.N^'^'-tetra-p-toiyl^^'-diaminobiphenyl; 
1 ,1-bis(4-di-p-tolylaminophenyl)-4-phenylcyclohexane; bis(4-dimethylamino-2-methylphenyl) phenylmethane; bis 
(4-di-p-tolylaminophenyl)phenylmethane; N,N'-diphenyl-N,N , -di(4-methoxyphenyl)-4,4 , -diaminobiphenyl; N,N,N',N'- 
tetraphenyM^'-diaminodiphenyl ether; 4,4 , -bis(diphenylamino)quadriphenyl; N,N,N-trip-toiyl)amine; 4-(di-p-tolylami- 
no)-4'-[4(di-p-tolylamino)styryl]stilbene; 4-N,N-diphenylamino-(2-diphenylvinyl)benzene; 3-methoxy-4'-N,N-diphe- 
nylaminostilbene; N-phenylcarbazole; and aromatic dimethylidine-based compounds. 

[0065] The hole injecting layer in the EL device of the present invention can be obtained by forming the above com- 
pound into a film by the known method of film forming such as the vacuum deposition method, the spin coating method, 
or the LB method. The film thickness as said hole injecting layer is not particularly limited, but usually 5 nm to 5pm. 
[0066] The hole injecting layer may consist of one layer comprising one or two or more of these hole-injecting ma- 
terials, or may be a laminate of the aforesaid hole injecting layer and a hole injecting layer comprising other compound 
than the before-mentioned hole injecting layer. 

[0067] As materials for the organic semiconductor layer, mention can be made of the following compounds. 



( i ) 



<2) 



(3) 



< 4 ) 



(5) 



( 6 ) 



& 6 d 
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(7) 




10 

C8> 



<©> © @ 6 



/5 



(9) W4^„c=cHipUXO 
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(10) 

25 



(,1> qL^JJU^L,.,, ■ 
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(?Hc=cH-ipL HC=CH jgL HC . CH jgi 
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(15) 



10 



CH) CHj 



[0068] As materials for the electron 



barrier layer, mention may be made of the following compounds. 
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t - 




(t-Bu: tert-butyl group) 
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C5) 
H,C(H 2 C)j-CH-0 
HjC(H 2 C)3 




0-CH 2 -CH(CH 2 )3CH 3 
I 

(BiBuQ) (CHthCHj 
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(6) 



Bu PBD) 
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t-Bu 



t-Bu 




t-Bu 



t-Bu 
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(1U) 



(15) 



(16) 






HsCO OCHi 



Hi CO 



[0069] In addition, there may be used, between the light emitting layer and the cathode, an adhesive layer having 
excellent transmitting property for electron and favorable adhesivity to the cathode (electron injecting layer, adhesion 
improving layer). 

[0070] An adhesive layer to be freshly added preferably contains a material having high adhesivity to both the light 
emitting layer and the cathode. Such material with high adhesivity thereto is exemplified by a metal complex of 8-hy- 
droxyquinoline or derivative thereof, specifically a metal chelated oxinoide compound containing a chelate of oxine 
(generally, 8-quinolinol or 8-hydroxyquinoline). 

[0071 ] Moreover, there may be employed a layer comprising an oxadiazole derivative in place of the adhesive layer. 
[0072] As the oxadiazol derivative, mention is made of an electron transmitting compound represented by any of the 
general formulae (XII) and (XIII) 
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A r 



i i 



N 

-A, 



N 

Mr 



I J 



(XII) 



10 



15 



20 



A r 



i » 



N 
-it 



N 

JL-Ar- 



N-N 



I 4 



(XIII) 



group include a phenyl group biphenv ' arou£ anthrl ""substituted arylene group. Examples of the aryl 

ary.ene group include a A«5^^ , SSS^Si , EI^ , T^* ^ ^ ^ xam P' es of 

group and pyrenylene group Examples of the suSlnt* P ^ enylene 9 rou ?' anthracenylene group, perylenylene 
a.koxy, group having 1 to 1 1 SSHii and a tL^."? ^ 1 * 1 ° ^ * to ™- an 

thin-film forming compound V 9 P ' ™ e eleCtr0n tran smitting compound is preferably a 

[0073, ^^-xampiesoftheabove-mentionedeiectrontransm.tingcompoundincudethefollowingcompound. 
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<0^;^0W0VC(CH,„ 



(P B D) 
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t the invention thereto. 



55 Synthesis Example 1 (Synthesis of BCzVBi) 

[0075] The phosphonic acid ester represented by the formula 
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II 



(ch.oJh.c-^^-ch^ioch,): 
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30 



the mixture with stirring at room tempe rature f or 5 hours withthe result that yellow powder precipitated. 

and elemental analysis are given below. 

(1) 1H-NMR [solvent; CDCl 3 , standard; tetramethylsilane (TMS)] 

5 (ppm) = 6.9 to 8.5 (m, 26 H: central biphenylene ring/carb azole ring-H) 
8 (ppm) = 4.3 (q, 4H: ethyl-methylene (-CH 2 -)) 
5 (ppm) = 1 .4 (t, 6H: ethyl-methyl (-CH 3 )) 

(2) IR spectrum (KBr pellet method) 



35 



v _ 1600 cm" 1 (C = C stretching vibration) 

5^ \ 975 cm " 1 (C-H out-of-plane deformation vibration) 

(3) Elemental analysis (The values in parentheses are theoretical values) 



c 


I 88.82% 


(89.15%) 


H 


j 5.98 % 


(6.12%) 


N 


| 4.45 % 


(4.73 %) 



Molecular formula: C^H^Ng 

[0078] It was confirmed from the 
resented by the formula 



above-mentioned determination results that the resultant compound was that rep- 



40 



CHaCHs 



CHtCH 3 



Synthesis Examples 2 to 8 
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Table 1 



Synth 
esls 
Examp 
le 



Species 
of 

chemical 
compound 



DPAVBi 



BCzVB 



DPAVBra 



Aldehyde Solvent Base 



C^"C^ CH0 DMSO t BuOK 

6 



CHO 



DMS O t B u OK 



C S H, 



©"j?"O" CH0 °MSO tBuOK 

6 



BCzVBo 



CHO 



DMSO t BuOK 



DPAVBo 



^"N-O-CHO DMSO t B u OK 



DPAVB 



TCzVB 



DMSO 



Call, 



tBuOK 



t B u 0 K 
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Table 1 (continued) 
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S ynthesis Example 9 

55 

Synthesis of 1 -(2-(4-methylphenyl)ethenyl)pyrene (MeSTPy) 
[0 080, B.05 g (20mmo.)oM-met h y« 
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More ov«, a period of 30 minutes """"* * '*"*""< 'W"*" at room temper- 

2S2 m^SSSS to iS^^tS r Ca T f d "* at *W <* 30 minutes, 

and the residual cake was ?he washld oT' ^ r6aCti0n Pr0dUCt thUS ° btained was 

a slight amount of iodine. As a Wye™^ fr0m <«xane containing 

[0082] The result product had a melting po"t o, IK to TeT " * 3 41 9 < 56 % yi6ld >' 

ySg!™^^^^ 



(1) 1 H-NMR [solvent; CDCI 3 , standard; tetramethylsilane (TMS)] 

6 (ppm) = 2.40 (s, 3H: benzyl-methyl H) 

8 (ppm) = 7.2 to 8.6 (m, 15H; aromatic/ethenyl H) 

(2) Elemental analysis (The values in parentheses are theoretical values) 



c 


94.73 % 


(94.70 %) 


H 


5.28 % 


(5.30 %). 



Molecular formula: C 24 H 16 

[0084, ,t was confirmed from the above-mentioned determination resuit that the resuitant compound was MeSTPy. 
Synthesis Example 1 0 

Synthesis of 1-(2-(4-(4-phenylethenyl)phenyl)ethenyl)pyrene (STSTPy) 

-d 2 -30g (10 mmo.) of 

m, (20 mmo.) of 0.5 ri/liter JZ oJ 1 m ethoxSe TSSS^^J 1 "^^ ^ Th — 40 
at room temperature over a period of 30 minutes ° PW,Se to the resultant su spension 

and the residual cake was ^ " iTs ^ZT" " ™ ' he reaCtion P roduc < obtained was filtered 

[0087] The resultant product had a melting point of 259 to 260°C V 

JSe Jl e n d b e eS inati ° n * ^ r ~ e < 1H " N ^). « spectrum and e.ementa. anal- 

(D 1 H-NMR (solvent; deuterated dimethyl sulfoxide (DMSO-d6). standard; te«ramethy,si,ane (TMS), 100°C] 

8 (ppm) = 7.2 to 8.4 (m, 22 H; aromatic/ethenyl H) 

(2) Elemental analysis (The values in parentheses are theoretical values) 



c 


94.58 % 


(94.55 %) 


H 


5.41 % 


(5.45 %) 



Molecular formula: C^H^ 

[0089] It was confirmed from the above-mentioned determination result that the resultant compound was STSTPy. 
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Synthesis Example 11 

Synthesis of 9-(2-phenylethenyl)anthracene (STA) 
, ,0090, >.» . <-0 nw»„ o, ^^^t^^re 2 ^ 0 

,. L 10mlo. w.t.r was .dd.d » me s = on » £^£££< =ycW»»n. fining 

t5 ysis are given below. 

(1) 1H-NMR [solvent; CDCI 3 , standard; tetramethylsilane (TMS)] 
5 (ppm) = 6.8 to 8.2 (m, 1 6 H; aromatic/ethenyl H) 

(2) Elemental analysis (The values in parentheses are theoretical values) 



C 
H 



94.28 % (94.25 %) 
5.70% (5.75%) 



Molecular formula: C22H-16 

[0 094] It was confirmed from the above-mentioned determination resutt that the resultant compound was STA. 
30 s ynthesis Example 12 (Synthesis of DPAVTP) 

[0095] The phosphonic acid ester represented by the formula 



35 



o 
II 



(C .H .O ),PH ,C^>CH> C H ' P (0 C 

tal analysis are given below. 
50 (1) 1 H-NMR [solvent; CDCI 3 , standard; tetramethylsilane (TMS)] 

6 (ppm) = 6.9 to 7.6 (m, 44 H; central terphenylene ring/vinyl CH=CH/and triphenylamine ring-H) 



55 



(2)Mass spectrometry (FD-MS) 

Only m/z = 768 (z=1 ) and m/z=384 (z=2) were obtained against C 5B H 4 4N 2 =76B 
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(3) Elemental anaysis (The values in parentheses are theoretical values) 



c 


90.72 % 


(90.59 %) 


H 


5.57 % 


(5.77%) 


N 


3.71 % 


(3.64 %) 



SJ'JZTIT "™ "" «-»*-» — «- — compoun- „, s that r.p. 



CH=CH-<( )>-N-ff » 

Examples 1 to 8 

[0099J Indium tin oxide (ITO) was provided on a 25 mm v 7* mm „ h < 

HOYA Corporation) in a 100 nm thick film h» JLLh v 75 mm x 11 mm Qlass substrate (NA40, produced by 
(produced * HOW ^ration) " ^ deP ° S ' t,0n me,h ° d t0 ° btain a transparent supporting substrate 

Een? u :^^ in iS °™' alcohol for 5 minutes, dned by blowing nitrogen 

instate Inc.) A suteWe of a 2r^LT™« h" (UV3 °° ; manufactured b V Sa ™° International 

to the Jalues in columnT) in Table 2 ^aaTni S df^- T\ th * deposition rate of tn * compound (A) was set 

complexe of 8-hydroxyquinoline as the material nf thl =hT f atmospheric pressure, an aluminum 

made of molybdenum To 1 mL^u^S^oS^ ^ T P ' aCed a " el ^^a..y-heated boat 
500 mg of silver ^IrT'Ja! p a^e^ZT^ Z l ? -r? *" electrica,| y heated b °* made of molybdenum, and 

Then, the ^nZ^Ts^^^t laLT^Z^T^ ^ l ° 1Xl °- 4Pa - 

sec to form an adhesive iayer with aSSSS Z or ^ P , dep ° srted at a va P or deposrtion rate of 0.01 to 0.03 nm/ 
vapor-deposited a. vapor depos on ITo^TTJ^Z VZT *" and ( ma 9 nesi - — simultaneously 
of the mixed e.ectrod/of silver and magnum Z^^T^T^ * ^ ^ C ° mP ° Sed 
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Table 2 





(A) 


CB) 
( n m /seo) 


(C) 
( n m / seo ) 


<D) 
Mixing 
ratio 
(% by wei- 
ght) 


Example 1 


DPAVB1 


2. 8 — 3- 0 


0. 1 — 0. 1 


3 


3 — 4 


Example 2 


BCzVB 


3. 5 — U. 5 


0. 0 2 




0. 6 —0. 4 


Example 3 


BCzVBl 


3. 0 -4. 0 


0. 7 




15 — 19 


Example 4 


DPAVBm 


2. 7 — 3. 7 


0. 1 — 0. 1 


3 


3 — 5 


ExamDle 5 


BCzVBo 


2. 7 —3. 7 


0. 1 — 0. 1 


3 


3 — 5 


Example 6 


DPAVBo 


3. 0 — H. 5 


0.0 4 




0. 9 — 1. 3 


Example 7 


DPAVB 


3. 0 — U. 0 


0. 0 5 




1.2—1.6 


Example 8 


TCzVB 


2. 5 ~3. 0 


0.0 5- 
0. 0 


7 


1. 6 —2. 7 


Comparative 
Example 1 


none 


2 


none 




0 
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Table 2 (continued) 



5 




ourrcij u 
density 
k m/i/om c j 


origntn- 
ess 
(cd/m* ) 


Luminous 
effioien 

Tlm/w) 


Luminous 
color 


10 


Example 1 


1 5. 0 


2 3 0 


0. 7 


bluish green 




Exam Die P 


1 • P 


2 0 0 


1. 2 


blue 


15 


Exaranl a ^ 




16 2 


0. 8 


blue 




Example 4 


9. 0 


1 6 4 


0. 8 


blue 




Example 5 


11.0 


1 3 0 


0. 5 


blue 


20 


Example 6 


11.4 


2 2 0 


0. 9 


blue 




Example 7 


7. 5 


2 1 0 


1. 3 


greenish 
blue 


25 


Example 8 


7. 0 


1 6 0 


1.0 


blue 


30 


Comparative 
Example 1 


0. 7 


1 0 


0. 6 


blue 



Remarks: The abbreviated compounds (A) are detailed as follows 



D P A V B 1 : 




-@-C H = C H 




BCzVB : 




-~^-CH = CH-<g>-CH = CH-0 O 



N 
I 

CjH 5 
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DPAVBm : 

0-N-0"CH = CH 



J^CH-CH-^-tf 



DCzVBo 

Q — €> CH=CH 



D P A V B o : 




@-i$-<Qkch = ch 



CH<-0" CH=CH 



DPAVB : 



0-N-<0-C H = C H-0-C H = C H -OgO 
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w 



15 




20 



25 



30 



M to . oscea.e in voll.ge , W i,. a ,„ be , P ( Si Z ZtoZ °° ^ '"<" M «™< 

Comparative Example 1 

wasoL'e? Pr ° CedUre in EX8mPle 1 ^ ^ to »"■"•• *• ^vice except ,hat the use of the compound (A) 
[0106] The device thus obtained had a single luminous peak wavelength of 472 nm. 
Example 9 

riSSi fnT amount ;Tbv e w° ^ re n ,he d6ViCe GXCePt that ° PAVBi " *° -Pound (A) 
' DPAVBi and DPVBi) was se at £2 and Itl tZl'^ "T °' *" " 9ht emitting ' 3yer < mixed ° 
[0108] A voltage of 8 V was aoolied t th! h u the P ° S,t,Ve hole in j ectin 9 la V er was set at 45 nm 

emission having^ current Jg!fi£%> t^SSSTT ** ^ — « 

light emission constituted the spectrum having three peaks 1^462^ Z ^ T 6 ' 6 " 9 * * 494 The resu,tant 
DPAVBi emits light. The luminous efficiency thereof was 2 2 ^ 534 nm ' Wh ' Ch demo "^rates that 

with that of the comparative example itteZ^liouU^ I WaS sur P assina| y silent as compared 

doping effect as the case may be ' t,S a,S0 pomtedoutthatt "^harge.njection auxiliary material exhibits fluorescent 

40 Example 10 
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STP : 




CH = CH-<Q>-N^Q.cH J 
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15 



20 



25 



Comparative Example 2 
lumen/W. 

Comparative Example 3 

LJ.n having . cttettt d.t««y of 5 n«™* and IMCdM. ^ that the de*e 

ess sea ,o l — .. «- - m- — r.« ss. .«* «,.,. » 

[0115] In addition, the device containing coumann 7 (KU 7) as me aopam 
Examples 11 to 13 

given in Table 3. 



Table 3 







(A) 


(B) 
(nm/sec) 


(C) 
( n m/sec) 


(D) 
Mixing ratio 
(* by weight) 


35 
40 


Example 11 
Example 12 
Example 13 


STSTPy 
MeSTPy 
STPy 


2. 5 ~3. 2 

2. 7 -3. 7 

3. 0 ~3. 5 


0. 1 ~0. 1 2 
0. 1 — 0. 1 2 
0.06. 


3. 2 approx. 
3.2 approx. 
2 approx. 



50 
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Current 
density 
(mA/aJ) 


Brightness 
(odVnf) 


Luminous 
efficiency 
(lm/W) 


Luminous 
color 


Example 11 
Example 12 
Example 13 


7.0 
6. 0 
8. 0 


1 0 I 
1 2 0 
1 1 o 


0. 6 5 
0. 9 
p. 6 2 


bluish green 
blue 
blue 
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Reference Example 1 



SZou?;^ opined in Examp.e 11 to make the device 

tain* 85* of the initia, brightness , CZ^T^^t^^ * **■ 
Si IS n mCreaSe tHe driVin9 VOlta9e was on| y one < 1 > v 

to one half, that is, 50 % of the STo^ghmess 9 " 2 °° h ° UrS ° f COntinuous drivin 9 

Examples 14 to 16 

used in Examp.e 14, and ^S?S!SSn SK^^^",'''"" 5 With fi ' m thiCkn6SS of 20 nm/ 40 ™) was 
was used in Examples 15 and16 NPD W,,h f,lm th,ckness °' ™ ™/20nm which is a kind of semiconductor oligomer 

[0121] NPD: [N,N-bis(1-naphthyl)-N,N'-diphenyl-(1 ,r-biphenyl)-4,4'-diamine] 




MTDATA 



®*-^ 



CH 3 

40 CH 3 
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[0123] The charge injection auxiliary ™^«^L?^2 p "T"' 6 r6SU,tS ^ 9iVe " in Tab,e 4 ' 
dopant and had an energy gap less LTthaUn meS, f^*"" 14 * 16 fUnCti ° ned aS ,he ""descent 
determined by the energ ^M^ZZ^^Z^ ^ ^ ^ 9ap in 8 light emittina ««yer is 
auxiliary materia, is determined by h 'ene^Se at the ioht T° ,hat 3 Char9S injeCtion 

having a low dielectric constant (for example 9 oluene and a * ^ ^ * M 
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Table i» 





(A) 


(B) 
(nm/ sec) 


(C) 
(nm/aec) 


(D) 
Mixing ratio 
(% by weight) 


Example 14 
Example 15 
Example 16 


DPAVBi 
DPAVTP 
DPAVB 


2. 7 ~3. 0 

2. 5 —3. 0 

3. 0 —5. 0 


0. 1 2 
0. 0 9 
0. 0 9 


3. 8 2 
2. 9 —3. 4 
1. 8 ~2. 9 



Table 4 (continued) 





Current 
density 
( mA/ erf ) 


Brightness 
(ccl/nf) 


Luminous 
efficiency 
(lm/W) 


Luminous 
color 


Example 14 


2 1.6 i 


5 4 0 


1 . 3 


greenish blue 


Example 15 


7. 1 


1 1 1 


0. 6 4 


blue 


Example 16 


2-5 8 


1 6 0 


2. 8 


bluish green 



Remark: The abbreviated compound (A) are detailed as follows 
DPAVBi, DPAVB; as previously defined. 
DPAVTP 



<g>-N-^C H = C H -<g>^gXQ>-C H = C H-<g>-N-<g> 

(Q) @ 

[0124] As can be seen from Table 4 and as compared with Comparative Example 1, any of the devices in these 
examples attains improvement in charge injection properties, decrease in voltage required to be applied and enhance- 
ment in efficiency. 

Examples 17 and 18 

[0125] To any of the devices as obtained in Examples 14 and 15, an initial voltage as shown in Table 5 was applied 
in an atmosphere of dry nitrogen to carry out continuous driving under a constant current condition. As aresult, half- 
lives as shown in Table 5 were obtained, thus achieving prolonged service life. The prolonged service life is observed 
in a charge injection auxiliary material having in particular, an energy gap less than that in the light emitting layer. Table 
5 gives the energy gap along with the ionization energy in the charge injection auxiliary material. The initial brightness 
was 1 00 cd/m 2 , and the light emitting layer had an energy gap of 2.97 eV. 
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15 



20 



Table 5 



5 




Initial voltage 
(V) 


Voltage on reduction to half 
(V) 


Half life 
(hr) 


Charge injection auxiliary material 












Energy gap 
(eV) 


Ionization 
energy (eV) 


10 


Example 1 7 
Example 18 


6.2 
7.1 


7.8 
9.0 


1000 
610 


2.8 4 
2.8 7 


5.6 
5.6 



abou! nc^« i h T 6 , ' d6ViCeS arC ' 0W i0 V0,ta9e increase - The conventional devices usually bring 
^'ncreasemdnv.ng voltage of 3 to 4 V with the elapse of time, whereas the devices in Examples 17 and 18 showed 
lessened increase ,n driving voltage of 1 .6 V and 1 .9 V, respectiveiy, thereby demonstrating excellent stability 

INDUSTRIAL AVAILABILITY 

[0127] The charge injection auxiliary material according to the present invention is capable of effectively enhancina 

ssrsrssx^rr - *' u ~ In vatos -* — - - - ~ 

EfL add ' ti0n ' ° r9ani0 EL deViCS com P risin 9 the above-mentioned charge injection auxiliary material accord- 
ZZTeTe SI 6 "" 0 " " * * a " *■* ■"-"Z SSS^T. 



25 



30 



35 



45 



Claims 

1 ' whtehTsubl^Ll 3 " v' C f r r ° n d6ViC6 ' Com P risina a Positive-hole transporting organic host substance 
nron J subjected to a posit.ve-hole .njection from an external layer and has enhanced positive-hole injection 
2* bV , t nCOrporat,on of a charae Nation auxiliary material consisting of a stilbene derivative a dSrl 
ffJntSST T 3 ,nS(S f tyry ! a 1 rylene ) derivative ' said char °e inj^tion auxiiiary material being in an amount of 
Preferab,y 0 05 t0 9 % by WeigM ^ ° n - o» the positive-Le transporting 

2. The functional layer according to claim 1, wherein the functional layer is a light emitting layer a oositive-hole 
injecting layer, a positive-hole transporting layer or an electron barrier layer. P 

3 ' HSUrf ° n . a ' ' ay ! r aCCOrdin9 10 C ' aim 1 ° r 2l Wherein ,he stilbene derivative, the distyrylarylene derivative or the 
tns(styrylarylene) derivative has at least one electron donating group. Derivative or the 

4 ' EnTlt ?oc ay b e o„ a ^ din9 10 C 'f im 3 ' Wherei " eleC,r ° n d ° natin9 9r0U P is selected f ™ an alkoxy group 
" Zl^X^S oT^ " ^ 1 " * ^ "" S,Hbene " 3 «<~ 



50 



Ar' C=C D' 



(I) 



R 1 R2 
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D 2 C=C D 3 

I I 

R3 R 4 



• (ID 



wherein Ar 1 is an aryl group having 6 to 20 carbon atoms, a thienyl group or a bithienyl group, R 1 to R 4 are each 
a hydrogen atom, an aryl group having 6 to 20 carbon atoms, a thienyl group or a bithienyl group, R 1 and R 2 , and 
R 3 and R 4 may be each the same or different, respectively, D 1 to D 3 are each an aryl group having 6 to 20 carbon 
atoms which is substituted with an electron donating group, a thienyl group, a bithienyl group or a condensed 
polycyclic group having 10 to 30 carbon atoms, D 2 and D 3 may be the same or different, and Ar 1 and R 1 to R 4 
may be each unsubstituted or substituted with an alkyl group having 1 to 10 carbon atoms, an alkoxy group having 
1 to 10 carbon atoms, an aryloxy group having 6 to 10 carbon atoms, an arylalkyl group having 7 to 10 carbon 
atoms or an amino group with a hydrocarbon radical having 1 to 20 carbon atoms. 

The functional layer according to any one of claims 1 to 4, wherein the distyrylarylene derivative is a compound 
represented by the general formula (HI) or (IV): 



D 4 C = C Ar 2 C = C D 5 

II II ■ ■ ■ o»> 

R 5 R 6 R7 R8 



D 6 C — C Ar* C = C At 4 

... (IV) 



R 9 R 10 R11 R12 



wherein Ar 2 and Ar 3 are each an arylene group having 6 to 20 carbon atoms, a thienylene group or a bithienylene 
group, Ar 4 is an aryl group having 6 to 20 carbon atoms, a thienyl group or a bithienyl group, R 5 to R 12 are each 
a hydrogen atom, an aryl group having 6 to 20 carbon atoms, a thienyl group or a bithienyl group, R 5 to R 8 ; and 
R 9 to R 12 may be each the same or different, respectively, D 4 to D 6 are each an aryl group having 6 to 20 carbon 
atoms which is substituted with an electron donating group, a thienyl group, a bithienyl group or a condensed 
polycyclic group having 10 to 30 carbon atoms, D 4 and D 5 may be the same or different, and Ar 2 to Ar 4 and R 5 to 
R 12 may each be unsubstituted or substituted with an alkyl group having 1 to 10 carbon atoms, an alkoxy group 
having 1 to 10 carbon atoms, an aryloxy group having 6 to 10 carbon atoms, an arylalkyl group having 7 to 10 
carbon atoms or an amino group with a hydrocarbon radical having I to 20 carbon atoms. 

The functional layer according to any one of claims 1 to 4, wherein the tris(styrylarylene) derivative is a compound 
represented by the general formula (V), (VI) or (VII): 
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10 



D 7 C =C Ar 5 C = C D8 

III II 
R" R" c_Ri5 Rir rib 



(V) 



.R16 



D9 



»5 



20 



25 



D1°- 



Ar6 



-D 11 



R 19 R 20 c — R2i R 23 R 24 



(VI) 



II 



-R22 
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-Ar? 



■Ar 9 



R 25 R 26 c — R 27 R 29 R 30 



. . . (VII) 
(VII) 



-R28 



Ar'° 



whereinArS to Ar? are each a trivalent aromatic ring radical having 6 to 24 carbon atoms AH* to Ar» are each an 

h th!In« ' Sa La hydrogen atom, an aryl group having 6 to 20 carbon atoms, a thienyl group or a 

S3 are each ? ° " '' ?. * ^ and to may be each the sa ™ « di «^ent, respectSy ^7 to 
D 2 are each an aryl group hav.ng 6 to 20 carbon atoms which is substituted with an electron donating gmup a 
th enyl group, a brth.enyl group or a condensed polycyclic group having 1 0 to 30 carbon atoms D "to 3 D" 'and 
a" may be same or different, and Ar* to Ari° and Ria to R«> may be each unsubstituted oTsubs Lted with an 

6to OcaLnTo 9 10 10 C ?t°? at ° mS ' ^ a ' k0Xy 9r ° UP haVi " 9 1 10 10 cart >°" at °™- a" arylox^groupCing 
having T^ZZT^ *"* ? '° 1 ° ^ ato - °--mino group with a h^cLoS radical 

8 ' i^^TS^tS!^^^ 10 ° ne ° f 1 daimS 3 10 7 > wherein ,he char 9* -jection auxiliary materia, has at 
least one of the electron donating group and the condensed polycyclic group so as to function also as a fluorescent 
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9. An organic electron device comprising the functional layer according to any one of claims 1 to 8 and an external 
layer. 

10. The organic electron device according to claim 9, being an organic electroluminescence device. 

11. The electroluminescence device according to claim 10, wherein the functional layer is the light emitting layer. 

12. The electroluminescence device according to claim 11 , wherein the ionization energy of the charge injection aux- 
iliary material is smaller than the ionization energy of the light emitting layer. 

13. The electroluminescence device according to claim 11 or 12, wherein the energy gap of said charge injection 
auxiliary material is smaller than the energy gap of the light emitting layer. 

14. The electroluminescence device according to any one of Claims 11 to 13, wherein the charge injection auxiliary 
15 material is excited by the recombination of positive holes and electrons in the light emitting layer whereby said 

material emits light. 

15. The electroluminescence device according to any one of Claims 11 to 14, wherein the energy gap of the charge 
injection auxiliary material is smaller than the energy gap of the light emitting layer by at least 0.1 eV. 

20 

Patentanspruche 

1. Funktionelle Schicht einer organischen Elektronenvorrichtung, umfassend eine organische Wirtssubstanz zum 
25 Transport positiver Locher, die einer Injektion positiver Locher von einer AuBenschicht unterworfen wird und ver- 

besserte Injektionseigenschaften positiver Locher durch Einbringung eines Ladungsinjektions-Hilfsmaterials, be- 
stehend aus einem Stilbenderivat, einem Distyrylarylenderivat Oder einem Tris(styrylarylen)derivat, besitzt, wobei 
das Ladungsinjektionsmaterial in einer Menge von 19 Gew.-% oder weniger, vorzugsweise von 0,05 bis 9 Gew.- 
%, auf Basis des Gewichts der organischen Wirtssubstanz zum Transport positiver Locher vorliegt. 

30 

2. Funktionelle Schicht nach Anspruch 1 , wobei die funktionelle Schicht eine lichtemittierende Schicht, eine Injekti- 
onsschicht positiver Locher, eine Trans portschicht positiver Locher oder eine Elektronensperrschicht ist. 

3. Funktionelle Schicht nach Anspruch 1 oder 2, wobei das Stilbenderivat, das Distyrylarylenderivat oder das Tris 
35 (styrylarylen)derivat mindestens eine elektronenabgebende Gruppe aufweist. 

4. Funktionelle Schicht nach Anspruch 3, wobei die elektronenabgebende Gruppe gewahlt ist aus einer Alkoxygruppe 
mit 1 bis 1 0 Kohlenstoffatomen, einer Aryloxygruppe mit 6 bis 20 Kohlenstoffatomen oder einer Aminogruppe mit 
einem Kohlenwasserst off rest mit 1 bis 30 Kohlenstoffatomen. 
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Funktionelle Schicht nach mindestens einem der Anspruche 1 bis 4, wobei das Stilbenderivat eine durch die all- 
gemeine Formel (I) oder (II) angegebene Verbindung ist: 



Ar 1 c ==C 0' 

i i 

R 1 R 2 



(0 



D* C=C— ~D» 

I I 
R* R 4 



... 00 
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6. 



wonn , Ari eine Arylgruppe mit 6 bis 20 Kohlenstoffatomen, eine Thienylgruppe Oder eine BithienvlaruDoe ist Ri 
b,s jewens ein Wasserstoffatom, eine Arylgruppe mit 6 bis 20 Kohlenstoffmomen ein 

B.thieny gruppe s,nd, R1 und R 2 bzw. R3 und R< jeweils dasselbe Oder verschieden sein konne 5 K D wis 
eine Arylgruppe mrt 6 bis 20 Kohlenstoffatomen sind, welche durch eine elektronenabgebende Gruppe eini S 

sr s^tTSxirT' kor rr rte poiycyciische Gruppe mit 10 «■ » * 

suostrtuiert ist, D z und D* dasselbe Oder verschieden sein konnen und Ar 1 und R1 bis R* jeweils unsubstituiert 
TkoI^T" k6nne "f .-"-Alkylgruppemit 1 bis 10 Kohlenstoffatomen, elner A E^E^TE 
10 Kohlenstoffatomen, e.ner Aryloxygruppe mit 6 bis 10 Kohlenstoffatomen. einer Arylalkylqruppe mil 7 bis 10 
Kohlenstoffatomen oder einer Aminogruppe mit einem Koh.enwasserstoffrest mit 1 bis^oSZtoimen 

Funktionelle Schicht nach mindestens einem der Ansprfiche 1 bis 4, wobei das Distyrylarylenderivat eine durch 
die allgemeine Formel (III) oder (IV) angegebene Verbindung ist: yenoenvat eine aurch 



O* C =C Ar* C=C o 4 

I I || ... (Ill) 

R* R« rt R« 




-Ac* 

...(ISO 



R 9 R 10 R" R« 



Znn.nl und * r 'jf weils A eine Arylengruppe mit 6 bis 20 Kohlenstoffatomen, eine Thienylgruppe oder eine Bithie- 

ZL^SZ' T WaSser f offato a m ' eine Arylgruppe mit 6 bis 20 Kohlenstoffatomen, eine Thienylgruppe 
oder erne Bith.enylgruppe s.nd, R* bis R8 bzw. R* bis R12 jeweils dasselbe oder verschieden sein konnen 5 bis 
einirThl ," e Ary ' 9n, . Ppe T * 2 ° Kohlenstoffat °™n sind, welche mit einer elektronenabgebendl Gruppe 
emer Thienylgruppe e.ner Bithienylgruppe oder einer kondensierten polycyclischen Gruppe mi^O bifso Kohlen 
S SU f t St ' tUiert J St ' 04 und 05 dasse '°* Oder verschieden sein konnen und Ar* bi ^ un R5 £ 

aZvo ™ : s m r^^nr^""^ sein k6nnen mit einer Aikyi9ruppe m « 1 ws 10 

Alkoxygruppe m,t 1 bis 10 Kohlenstoffatomen, einer Aryloxygruppe mit 6 bis 10 Kohlenstoffatomen einer Arvlal 
kSZ^LT, 10 K ° hlenSt0ffat °™ «** — ' Aminogruppe mit einem Koh^se^^ 

Funktionelle Schicht nach mindestens einem der Anspriiche 1 bis 4, wobei Tris(styrylarylen)-derivat eine Verbin 
dung ,st, angegeben durch die allgemeine Formel (V), (VI) oder (VII): 

0?— C==C — >fct— — c==c — -w 

L L f i t «v) 

ft" R" c— -r« R" R" 
II 
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C — *R« 

I 
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=C DV 

. . .. (VI) 



20 R» R« ^ R» FP* CO 




25 



worin Ar 5 bis Ar 7 jeweils ein dreiwertiger aromatischer Ringrest mit 6 bis 24 Kohlenstoffatomen sind, Ar 8 bis Ar 10 
30 jeweils eine Arylgruppe mit 6 bis 20 Kohlenstoffatomen, eine Thienylgruppe Oder eine Bithienylgruppe sind, Ar 9 

und Ar 10 dasselbe Oder verschieden sein konnen, R 13 bis R 30 jeweils ein Wasserstoffatom, eine Arylgruppe mit 6 
bis 20 Kohlenstoffatomen, eine Thienylgruppe Oder eine Bithienylgruppe sind, R 13 bis R 18 bzw. R 19 bis R 24 bzw. 
R 25 bis R 30 dasselbe oder verschieden sein konnen, D 7 bis D 12 jeweils eine Arylgruppe mit 6 bis 20 Kohlenstoffa- 
tomen sind, welche mit einer elektronenabgebenden Gruppe, einer Thienylgruppe, einer Bithienylgruppe Oder 
35 einer kondensierten polycyclichen Gruppe mit 10 bis 30 Kohlenstoffatomen substituiert ist, D 7 bis D 9 , D 10 und D 11 

dasselbe oder verschieden sein konnen und Ar 5 bis Ar 10 und R 13 bis R 30 jeweils unsubstituiert Oder substituiert 
sein konnen mit einer Alkylgruppe mit 1 bis 10 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 10 Kohlenstoffa- 
tomen, einer Aryloxygruppe mit 6 bis 10 Kohlenstoffatomen, einer Arylalkylgruppe mit 7 bis 10 Kohlenstoffatomen 
oder einer Aminogruppe mit einem Kohlenwasserstoffrest mit 1 bis 20 Kohlenstoffatomen. 

40 

8. Funktionelle Schicht nach mindestens einem der Anspruche 3 bis 7, wobei das Ladungsinjektions-Hilfs mate rial 
mindestens eines aus der elektronenabgebenden Gruppe und der kondensierten polycyclischen Gruppe aufweist, 
um so ebenfalls als Fluoreszenz-Dotiermittel zu fungieren. 

45 9. Organische Elektronenvorrichtung, umfassend die funktionelle Schicht nach mindestens einem der Anspruche 1 
bis 8 und eine auBere Schicht. 

10. Organische Elektronenvorrichtung nach Anspruch 9, welche eine organische Elektrolumineszenzvorrichtung ist. 

50 11. Elektrolumineszenzvorrichtung nach Anspruch 1 0, wobei die funktionelle Schicht die lichtemittierende Schicht ist. 

12. Elektrolumineszenzvorrichtung nach Anspruch 11, wobei die lonisierungsenergie des Ladungsinjektions-Hilfsma- 
terials geringer ist als die lonisierungsenergie der Nchtemittierenden Schicht. 

55 13. Elektrolumineszenzvorrichtung nach Anspruch 11 oder 12, wobei die Energielucke des Ladungsinjektions-Hilfs- 
materials geringer ist als die Energielucke der lichtemittierenden Schicht. 

14. Elektrolumineszenzvorrichtung nach mindestens einem der Anspruche 11 bis 13, wobei das Ladungsinjektions- 
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Hilfsmaterial durch die Rekombination von positiven Lochern und Elektronen in der lichtemittierenden Schirht 
angeregt wird, wodurch das Material Licht emittiert. lichtemittierenden Sch.cht 

15. Elektrolumineszenzvorrichtung nach mindestens einem der AnsprQche 11 bis 14, wobei die Enerqieliicke des 
Udungs.njekt.ns-Hiifsmateria.s um mindestens 0,1 eV geringer ist a.s die Energieiucke £ SSerenden 



Revendications 



' ™ 1 1 f ° nCtl0n "f " e d un dls P° sltlf ^lectronique organique, comprenant une substance h6te organique de trans- 
port de trou pos.tif, qui est soumise a une injection de trou positif a partir d'une couche exteme et poLVde des 
propnetes tfinjection de trou positif ameliorees par incorporation d'une matiere auxiliairc ^feSo defame 
composee d'un derive du stilbene, d'un derive du distyrylarylene ou d'un derive du tris(styryiarylE Tadit mSe 
auxiliaire d-.njection de charge etant presente en une quantite de 19% ou moins enSTpr^n^oSl 
9% en po.ds par rapport au poids de la substance h6te organique de transport de trou positif. Pr6t6renCe °'° 5 3 

" TneTuTe dSo^tr * "T? 0 "™ 1 ' ' aqUe " e * C ° UChe foncti °™e"° ■* -e couche luminescente, 
une couche d inject.on de trou positif , une couche de transport de trou positif ou une couche barriere aux electrons. 

'' oni o Ch Hl! 0n ?r!' e Se |° n ' a revendication 1 ° u 2 . dans M^lle le derive du stilbene, le derive du distyrylarylene 
ou le derive du tris(styrylarylene) possede au moins un groupe donneur d'electron. amyryiaiyiene 

, Couche fonctionnelle selon la revendication 3, dans laquelle le groupe donneur d'electron est choisi oarmi un 

am 0 ir a a Jr Xy T ! t h ^ * ^ ««* 6 » 20 de caSne ou un gmupe 

ammo avec un radical hydrocarbone ayant 1 a 30 atomes de carbone. P 

' S 0 ^ 6 j oncti ° nnel ' e selon '' une q^elconque des revendications 1 a 4, dans laquelle le derive de stilbene est un 
compose repr6sent6 par la formule generate (I) ou (II) : snroene est un 

Ar 1 — C = C — D 1 

' 1 (I) 
Rl R2 U) 

D 2 — C = C — D3 

dans laquelle Ari est un groupe aryle ayant 6 a 20 atomes de carbone, un groupe thienyle ou un groupe bithienyle 
R1 a R4 sent chacun un atome d'hydrogene, un groupe aryle ayant 6 a 20 atomes de carbone un qroupe thEfe 
SSrKT 6ny ' 6 ' R 1 R ' 61 R3 61 R4peUVem -Pavement, etre chacun identiques ou dXn s V* a 
un groupe thienyle, un groupe bithieny.e ou un groupe polycyclique condense ayant 10 a 30 atomes de camone 
par un groupe alkyle ayant 1 a 10 atomes de carbone, un groupe alcoxy ayant 1 a 10 atomes r*rh«n 0 Z 

ZZl am^ ayant 6 VVr 68 ^ Carb ° ne ' Un 9r ° Upe ^ W » 10 atomeTde Sou un 
groupe amino avec un radical hydrocarbone ayant 1 a 20 atomes de carbone. 

Couche fonctionnelle selon Tune quelconque des revendications 1 a 4, dans laquelle le derive de distyrylarylene 
est un compose represent par la formule generale (III) ou (IV) : o'siyryiaryiene 
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D 4 — C = C — Ar 2 — C = C — D 5 

II II (III) 

R5 R6 r7 R 8 



D 6 — C = C — Ar 3 — C = C — Ar 4 

-II II (IV) 

R 9 rIO R ll R 12 



dans laquelle Ar 2 et Ar 3 sont chacun un groupe arylene ayant 6 a 20 atomes de carbone, un groupe thienylene 
ou un groupe bithienylene, Ar 4 est un groupe aryle ayant 6 a 20 atomes de carbone, un groupe thienyle ou un 
groupe bithienyle, R 5 a R 12 sont chacun un atome d'hydrogene, un groupe aryle ayant 6 a 20 atomes de carbone, 
un groupe thienyle ou un groupe bithienyle, R 5 a R 8 , et R 9 a R 12 peuvent respectivement etre chacun identiques 

20 ou differents, , D 4 a D 6 sont chacun un groupe aryle ayant 6 a 20 atomes de carbone qui est substitue par un 

groupe donneur d'electron, un groupe thienyle, un groupe bithienyle ou un groupe polycyciique condense ayant 
1 0 a 30 atomes de carbone, D 4 et D 5 peuvent etre identiques ou differents, et Ar 2 a Ar 4 et R 5 a R 12 peuvent etre 
chacun non substitues ou substitues par un groupe atkyle ayant 1 a 10 atomes de carbone, un groupe alcoxy 
ayant 1 a 10 atomes de carbone, un groupe aryloxy ayant 6 a 10 atomes de carbone, un groupe arylalkyle ayant 

25 7 a 10 atomes de carbone ou un groupe amino avec un radical hydrocarbone ayant 1 a 20 atomes de carbone. 

7. Couche fonctionnelle selon Tune quelconque des revendications 1 a 4, dans laquelle le derive du tris(styrylarylene) 
est un compose represents par la formule generale (V), (VI) ou (VII) : 

30 

D 7 — C = C Ar 5 C « C — D 8 

III II (V) 

R 13 R 14 c — RlS Rl7 R 18 



C — R 16 
I 



D 10 — C 
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Ar 7 C = C — Ar 9 

' I (VII) 
R 25 R 26 c _ R 27 R 29 R 30 

II 

C — R28 
I 

ArlO 

dans lesquelles Ar* a Ar? sont chacun un radical cyclique aromatique trivalent ayant 6 a 24 atomes de carbone 
Ar* k Ar o sont chacun un groupe ary|e ayant 6 a 2Q atQmes de carfeone un grQupe thj6ny|e Qu up bithienyle' 
Ar 9 et Ario peuve nt etre identiques ou differents, R« a R30 son t chacun un atome d'hydrogene, un groupe aryle 
ayant 6 a 20 atomes de carbone, un groupe thienyle ou un groupe bithienyle, R 13 a R 18 et R 19 a R 24 et R 25 a R 30 
peuvent respectivement etre chacun identiques ou differents, , D? a D« sont chacun un groupe aryle ayant 6 a 
20 atomes de carbone qui est substitue par un groupe donneur d'electron, un groupe thienyle, un groupe bithienyle 
ou un groupe polycyclique condense ayant 1 0 a 30 atomes de carbone, D 7 a D 9 , D 10 et D 11 peuvent etre identiques 
ou differents, et Ar* a ArK> et R1 3 a R 3 o peuvent etre chacun non substitues ou substitues par un groupe alkyle 
ayant 1 a 10 atomes de carbone, un groupe alcoxy ayant 1 a 10 atomes de carbone, un groupe aryloxy ayant 6 
a 10 atomes de carbone ; un groupe arylalkyle ayant 7 a 10 atomes de carbone ou un groupe amino avec un 
radical hydrocarbone ayant 1 a 20 atomes de carbone. 

Couche fonctionnelle selon rune quelconque des revendications 3 a 7, dans laquelle la matiere auxiliaire d'injection 
de charge possede au moins un element parmi le groupe donneur d'electron et le groupe polycyclique condense 
de facon a fonctionner egalement en tant que dopant fluorescent. 

9. Dispositif electronique organique comprenant la couche fonctionnelle selon Tune quelconque des revendications 
30 1 a 8 et une couche externe. 

10. Dispositif electronique organique selon la revendication 9, etant un dispositif d'electroluminescence organique. 

11. Dispositif d'electroluminescence selon la revendication 1 0, dans lequel la couche fonctionnelle est la couche lu- 
35 minescente. 

12. Dispositif d'electroluminescence selon la revendication 1 1 , dans lequel I'energie d'ionisation de la matiere auxiliaire 
d injection de charge est inferieure a I'energie d'ionisation de la couche luminescente. 

13. Dispositif d'electroluminescence selon la revendication 11 ou 12, dans lequel la bande interdite de ladite matiere 
auxiliaire d'injection de charge est plus petite que la bande interdite de la couche luminescente. 

14. Dispositif d'electroluminescence selon I'une quelconque des revendications 11 a 13, dans lequel la matiere auxi- 
liaire d'injection de charge est excitee par la recombinaison de trous positifs et d'electrons dans la couche lumi- 
nescente, de cette maniere ladite matiere emet de la lumiere. 

15. Dispositif d'electroluminescence selon I'une quelconque des revendications 1 1 a 14, dans lequel la bande interdite 
de la matiere auxiliaire d'injection de charge est plus petite que la bande interdite de la couche luminescente d'au 
moins 0,1 eV. 
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